Differential roles of the caudate nucleus and putamen in motor behavior of the cat as investigated by local injection of GABA antagonists.
In order to reveal a functional difference between the two distinctly separate nuclei of the striatum, i.e. the caudate nucleus (Cd) and the putamen (Put), we studied the effects of local bicuculline (BIC) and picrotoxin (PTX) injection into these nuclei on the motor behavior in the cat. The extent of diffusion of the injected BIC could be approximated by determining the extent of spreading of the dye fast green FCF (FCF) mixed with BIC solution since the extent of diffusion of radioactive [3H]BIC mixed with BIC and FCF solution was almost the same as that of FCF.BIC and PTX are GABA antagonists and are assumed to activate efferent neurons of the Cd and Put by removing the action of GABA-ergic inhibitory synapses on them. A total of 28 BIC and 22 PTX injections was made in 20 adult cats, 22 aimed at the Cd and 28 at the Put. Injection of BIC or PTX to either the head or body of the Cd unilaterally induced locomotor hyperactivity without any postural asymmetry or circling tendency. When BIC or PTX was injected into the Put, dystonic movements (dystonia) towards the contralateral side appeared frequently in the neck and trunk. Even though the injected BIC or PTX often spread to the external segment of the globus pallidus, claustrum, or anterior sylvian gyrus, none of these areas was consistently associated with dystonia. These results demonstrate that the Cd and Put are differentially associated with locomotor and postural functions.